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Discussion
1 Introduction

In this contribution, we discuss about remaining power saving issues in idle mode.
2 Discussion
In RAN2#105, RAN2 has discussed about power saving issues on paging procedure. For the result of the discussion, WUS related paging will be down-prioritized in RAN2 [1].
Another issue for paging enhancement in idle may be false alarm issue. To receive the paging message for the mobile terminated call, the UE receives and decodes PDCCH and PDSCH respectively, in the timing of its PO. The definition of PO is specified in [2]. Each UE monitors its corresponding PO every DRX cycle. Although, UE ID is used to calculate its corresponding PO, however in particular cases, the UE realizes that the paging message was actually not for it. This is called ‘false alarm’, and the cause is that number of UEs are grouped into a PO. If any UE in a PO required to receive paging message, all the corresponding UEs to the PO shall monitor the PO. This unnecessary paging monitoring may occur unnecessary power consumption
Observation 1: Unnecessary monitoring on paging message may increase power consumption.
 In NR, multi-beam operation was introduced. When a UE is in idle mode, the network does not know which UE is camping on which cell. Therefore, if mobile terminated paging message is triggered, the number of cells in a particular area (i.e. tracking area) need to broadcast the paging message, and each cell broadcasts the paging message through all the beams, called ‘beam sweeping’. For example, a cell operating four beams may repeat broadcasting the same paging message four times, which may lead lack of time resource in each PO. Therefore, in NR, we may need more paging time resource than before to provide multi-beam operation 
Observation 2: To support multi-beam operation, more paging resource may be required.

 However, PO can be flexibly configured by the network. If the network increases the number of POs and spread the corresponding UEs into each PO, the false alarm case may decrease. Furthermore, RAN2 is considering to extend the DRX cycle length to 10.24sec in idle/inactive mode, more POs can be allocated in a DRX cycle. In other ways, it may be considered to use multiple frequency resources for paging channel, however, it seems out of RAN2 scope at least this time.
Proposal: Unnecessary paging monitoring and potential lack of paging resource can be solved by network implementation. Therefore, enhancement is not required.
3 Conclusion
In this contribution, we discussed the needs for enhancement of UE paging procedure, and our observations and proposal are as follows:
Observation 1: Unnecessary monitoring on paging message may increase power consumption.

Observation 2: To support multi-beam operation, more paging resource may be required.

Proposal: Unnecessary paging monitoring and potential lack of paging resource can be solved by network implementation. Therefore, enhancement is not required.
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